background: Not being able to procreate has severe social and economic repercussions in resource-poor countries. The purpose of this research was to explore the consequences of female and/or male factor infertility for men and women in Rwanda.
Introduction
Human procreation is highly valued in African societies. Not being able to procreate has severe social and economic repercussions that extend far beyond the consequences experienced by infertile couples in Western countries (van Balen and Gerrits, 2001; Daar and Merali, 2002; Ombelet et al., 2008; van Balen and Bos, 2009) . Infertility is receiving very little attention in health programs due to limited resources and because fast population growth is considered a larger problem.
Reports from several African countries, mostly West and South Africa, have documented the importance of childbearing and the suffering caused by infertility in these societies (Gerrits, 1997; Dyer et al., 2002; Leonard, 2002; Hollos, 2003; Dyer, 2007; Hollos and Larsen, 2008; Hollos et al., 2009) . According to these studies, the psychosocial consequences of infertility can be grouped into the following categories: loss of marital stability, loss of social status and isolation, loss of social security, problems with gender identity, loss of continuity of family lines and general emotional distress (Dyer, 2007) .
Initiatives to make infertility care accessible in resource-poor settings are gaining momentum (Vayena et al., 2002 (Vayena et al., , 2009 Inhorn, 2003 Inhorn, , 2009 Nachtigall, 2006; Ombelet and Campo, 2007; Ombelet et al., 2008; Ombelet, 2009) . Mapping the socio-cultural consequences of infertility in these settings is necessary to achieve this goal.
Rwanda is a small landlocked country in Central Africa, which recently became a member of the East African community. Very few data exist on the socio-cultural consequences of infertility in this region.
It is generally accepted that women carry the largest burden of the suffering caused by infertility but very little is known about men's experiences of involuntary childlessness in Africa since most studies focus on women (Dyer et al., 2004; Horbst, 2010) .
This work was part of a larger study offering infertility investigations to 312 infertile couples and examining predictors of infertility (Dhont et al., 2010b) . The focus of the main study was to determine the causes and risk factors for infertility in Rwanda. The focus of this substudy was to explore the consequences of infertility in Rwanda, with special emphasis on the differences of experiences between men and women, and between infertility caused by a male or female factors.
Materials and Methods
A quantitative survey and qualitative focus group discussions (FGDs) were conducted in order to gain a better understanding of the socio-cultural consequences of infertility.
Quantitative study
The survey was an integrated part of a larger case-control study; the study participants and procedures have been described elsewhere (Dhont et al., 2010b) . In brief, an infertility clinic was opened specifically for this study at the Kigali University Teaching Hospital between November 2007 and May 2009, and women in infertile relationships were recruited mainly through word of mouth. Recruitment was terminated when 312 women were enrolled, as per the protocol. Infertility was defined as failure to conceive (irrespective of the underlying cause) after regular unprotected intercourse for 1 year or more, and included primary and secondary infertility. Refusal to participate in the study did not influence access to further services. The infertility clinic continued to offer care to infertile couples after study closure.
Fertile controls were defined as non-pregnant women who recently (between 6 and 18 months ago) delivered and were recruited at the level of the community. A list of all residential neighbourhoods (known as umudugudu) from where the infertile couples originated was compiled (120 umudugudus in total). From this list, 14 neighbourhoods were randomly selected by blindly hand-picking numbers from a bowl. Community mobilizers in these neighbourhoods invited all potential eligible candidates to participate in the study.
After inclusion, all cases and controls invited their male partners to participate in a separate occasion.
The study was approved by the National Ethics Committee of Rwanda, the Ethics Committee of the University Hospital Ghent and the National AIDS Control Program (CNLS) in Rwanda.
The purpose of the study was explained to the study participants in the local language (Kinyarwanda) and eligibility criteria were checked. All participants provided written informed consent before study initiation. A female nurse interviewer addressed the women and a male medical officer addressed the male partners. A structured questionnaire was administered during a face-to-face interview including questions about socio-demographic characteristics, current and past relationships, domestic violence and sexual functioning. Most questions had been field-tested by studies previously conducted in Rwanda; a few questions were studyspecific. All questions had fixed-choice response alternatives. Before asking the questions on sexual functioning, the concepts of sexual desire, sexual arousal, sexual activity and sexual stimulation were uniformly explained to all the respondents.
After the first study visit, all women in an infertile relationship were offered hysterosalpingography and/or laparoscopy. Their male partners were offered semen analysis. After the completion of these investigations, the infertile couples were invited back to the clinic to discuss the findings and, if appropriate, were referred for further treatment (in most cases, laparoscopic surgery or ovulation induction). This is when the couples were told whether their infertility was most likely caused by a female factor, a male factor, or both, or that a cause could not be determined. Clinical follow-up of treatment was provided free of charge in the study clinic, but patients had to pay for medications and operative procedures.
Data collected during interviews were single entered, verified and cleaned using MS Access 2000 (Microsoft, Seattle, WA, USA). Intercooled Stata 9.2 (Stata Corporation, College Station, TX, USA) was used for statistical analysis. Characteristics of infertile and fertile women and their partners were compared using x 2 tests or tests for trend.
Qualitative study
For each FGD, 7 -10 participants were selected from different diagnostic groups: one FGD with women and a second FGD with men from infertile couples diagnosed with female factor only; a third FGD with women and a fourth FGD with men from infertile couples diagnosed with male factor only. This specific group assignment served two purposes: to encourage participants to speak more freely and to explore the effect of a genderspecific infertility diagnosis on the experience of infertile couples. A fifth FGD included a mixture of men and women in infertile relationships irrespective of the cause of the infertility. The five FGDs included a total of 21 female and 20 male participants and were held in the local language, Kinyarwanda. FGD participants provided separate informed consent for FGD participation. A discussion guide was developed based on the current knowledge of consequences of infertility, which included questions about relationships with the partner and in-laws, experiences in the community, economic aspects, issues related to continuing the family line and relationships with ancestors, and emotional status. In addition, in each group, the effect of the gender-specific infertility diagnosis, which is received during the course of the study, on their relationship was discussed. In the FGDs with men or women from couples with diagnosed male infertility, we also explored the attitudes towards donor insemination. The role of religion did not figure in the interview guide but emerged as a very important cross-cutting theme. Qualitative FGD data on marital relationships and economic aspects were complemented with the data from the quantitative survey. FGD data were also complemented with medical chart notes that were recorded by study staff during follow-up visits with the infertile couples after the infertility investigations and treatments. All discussions were tape-recorded, transcribed verbatim in Kinyarwanda and translated from Kinyarwanda into English. The transcripts and the medical chart notes were then coded and analysed using Nvivo 8 (QSR International, Melbourne, Australia).
Results

Baseline characteristics
Of a total of 339 women in potentially infertile couples who presented at the study clinic, 312 were confirmed as eligible and enrolled. Of 407 fertile women identified in the community, 352 (86%) came to the clinic and 312 were confirmed as eligible and enrolled. Male partners in 81% of the infertile couples (254 partners) and 61% of the fertile couples (189 partners) agreed to participate. The median ages of infertile and fertile women were 30 years [inter quartile range (IQR) 27-35] and 28 years (IQR 24 -31), respectively (P , 0.001). Regarding education, 28% of women in infertile relationships and 25% of the fertile women had attended secondary school (P ¼ 0.41). The median ages of men in infertile relationships and those of fertile men were 34 years (IQR 30 -40) and 32 years (IQR 28 -38), respectively (P ¼ 0.006). Regarding education, 41% of men in infertile relationships and 24% of the fertile men had attended secondary school (P , 0.001).
FGD participants were from a mixed socio-economic background and had been dealing with their infertility for variable periods of time (Table I) .
Consequences infertility
Relationship with partner and in-laws
Although some couples seem to be able to cope with the burden of infertility and to maintain loving relationships, most FGD participants agreed that 'without children there can be no peace at home', or, 'there can be no love'.
The threat of divorce was almost exclusively mentioned by women. Some of them had already divorced from a previous partner because of childlessness, as became clear from the quantitative data. Of the 312 women in infertile relationships, 94 (30%) had experienced separation from at least one previous partner (referred to as union dissolution) compared with 39 of the 312 fertile women (12%) ( Table II) . The women in infertile relationships reported in one-third of the cases that the union dissolution had been caused by infertility. Men in infertile relationships had also experienced more union dissolutions in the past than fertile men (58/254, 23% versus 22/189, 12%), but only three of the men in infertile relationships attributed this separation to childlessness.
Many female FGD participants testified of emotional as well as physical abuse by their partner related to infertility. In the survey on domestic violence, all aspects of abuse were reported more frequently by women in infertile relationships than by women in fertile relationships: ever been beaten (23 versus 16%, P ¼ 0.015), ever been hurt physically (14 versus 1%, P , 0.001), ever been threatened (17 versus 6%, P , 0.001) and ever been chased (27 versus 15%, P , 0.001; Table II) . A higher educational level of both men and women was associated with significantly less domestic violence (data not shown). Some of the male FGD participants stated that they also suffered from verbal abuse by their wife, such as accusations of being the cause of infertility. Three missing data for women and one for men.
In the patrilineal society of Rwanda, it is the task of the woman to provide her husband's family with offspring. Harassment and pressure by the in-laws is almost exclusively exercised by the family of the man. They often abuse the woman, abstain from visiting her or refuse her inheritance of any property. They may encourage the man to leave her or to seek extramarital sex. Both men and women suffered from these pressures and often tried to resist them. Many FGD participants said that if it were not for the in-laws, they would have a good and loving relationship as a couple, despite the infertility.
During the FGDs, both men and women mentioned extramarital sex as a means to resolve the infertility, but only in general terms, and not as something that they had tried personally. Most informants seemed to agree that this is more common among men than women. One man said that looking for a child with another partner is the 'solution [that] the majority [of men] try first'. When a child is produced outside the relationship, separation can follow or the second wife and her child(ren) come to live in a polygamous union, often causing conflicts and abuse of the infertile wife. In the quantitative survey, very few women in both groups reported extramarital partners but a majority of women in infertile relationships were either not sure about their partner's fidelity or reported that their partners were unfaithful (Table II) . In contrast, the men in both fertile and infertile relationships rarely accused their partner of being unfaithful. The proportion of men in infertile relationships reporting extramarital partners in the previous year was higher than that for men in fertile relationships (41/254, 16% versus 6/189, 3%; P , 0,001). Although polygamous unions are not common in Rwanda, 28 out of 312 (9%) women in infertile relationships reported to be in a polygamous union, which is significantly more than that for fertile women (14/312, 4%).
Economic consequences
Social security is linked to marital stability for women. The FGDs revealed that husbands sometimes refuse to buy food or clothes for partners with whom they are in an infertile relationship, arguing that 'they don't have any child to give him in return'. Women who are chased away can lose their home, properties and right to utilize the land, which traditionally belongs to the man and his family.
Both male and female FGD participants expressed on many occasions the fear that they would 'reach old age with no child to help us'.
Male FGD participants also mentioned that they are less motivated to work or 'start new projects' because of their childlessness.
Many FGD participants said that they were 'burdened' with children from relatives and this is confirmed by the quantitative data: 48% (151/312) of women in infertile relationships fostered at least one child compared with 24% (74/312) of the fertile women (P , 0.001). For some male FGD participants, especially those with a better socio-economic status, fostering was not a burden but a source of pride, giving them the opportunity to prove their usefulness to society. However, they emphasized that it does not replace having children of their own.
Experiences in the community
Both men and women in infertile relationships testified of major suffering caused by their community. In fact, some FGD participants said that they would be able to cope with their infertility if it was not for the stigmatization they suffered from the wider community. Only one female and one male FGD participant said that they never experienced any negative consequences of their infertility in the community. Accusation of witchcraft and bringing bad luck to the community (women only), not being invited to birth ceremonies, being referred to as 'that barren woman' or being called impotent (men only), finding 'few people to collaborate with' or 'having no word to say in society' were all mentioned many times during the FGDs. One woman said: 'In fact, people with infertility are isolated more than people living with HIV/AIDS.' Another woman spoke about this incident: Me, on New Year's evening, I had gone out with my husband, then women in our neighbourhood called my husband: 'Hey, "papa nothing" where are you going with "mama nothing"?'
On the other hand, some male FGD participants expressed the idea that infertile couples can benefit Rwandese society by taking care of relatives and non-relatives.
Continuity of family lines
The men who participated in the FGD worried a lot about the lack of children to continue the family line. Remaining childless means 'cutting short the family growth' and also implies that 'the dead ancestors cannot be replaced'. They often fear that after their death 'their properties will be eaten by outsiders'. The women were not concerned about their own family but about the family of the man to whom the children would have belonged. They were blamed by their husbands and in-laws for 'finishing the family'. Both female and male FGD participants worried about the day of their funeral in which the children play an important role. Some referred on several occasions to the tradition of burying childless people by placing a charcoal in their hand or at the tip of their genitals. It seemed a dreadful prospect to them, although no-one knew exactly the significance of this ritual and most thought that this tradition no longer exists.
Emotional status
Both men and women agreed that children are the most important thing in life and that, without them, it is very difficult to lead a fulfilling and happy life. Many participants said that they would give up all their possessions in exchange for a child. The women more than the men, and the women with diagnosed infertility more than the women without a female factor expressed, often in tears, feelings of depression and of being valueless and useless. The words sad, painful and difficult recurred many times when describing their situation.
Some men expressed the need to produce a child in order to feel or to be regarded as 'a man'. But several men, especially those found with male factor infertility, refuted this idea when they said 'children are not the only thing that makes someone a man'.
Sexual functioning
Infertile couples engage more often in sexual intercourse than their fertile counterparts as is shown by the quantitative survey data (Table II) . About 36 % of infertile couples have sexual intercourse over three times per week compared 14 % of fertile couples (P , 0.001). One of the male FGD participants explained that infertile couples have more sex hoping to increase their chances of conception. Women in infertile relationships are more frequently coerced to have sex with their partner than were women in fertile relationships (37/312, 12% versus 8/312, 3%; P , 0.001; Table II) .
When surveyed about sexual desire, sexual arousal and frequency of orgasm, women in infertile relationships scored significantly lower than did fertile women (Table III) . Sexual desire and frequency of erection was also lower in men in infertile relationships compared with their fertile counterparts (Table III) .
Some FGD participants thought 'sex is useless' because of their incapacity to produce children.
Role of religion
The word God was mentioned 139 times during the five FGDs. Children are often seen, not only as a 'gift or a blessing from God', but also as 'a command of God' and being childless can imply that one is cursed or may not go to heaven.
God was a source of consolation for many informants; religion helped them to accept their fate since they believed that 'God provides children'. Furthermore, praying to God helped them to cope with the situation; certain churches have special prayer groups for infertile couples.
For many couples, 'being a good Christian' means tolerating each other despite the infertility, illustrated by the following interview extract: 'On my side, as we are Christians and the word of God encourages us to tolerate each other in all situations; our relationship has never been affected by this problem'.
Experiences with female factor infertility
During the study, many couples received the results of their infertility investigations in each other's presence. Some experiences clearly differed between couples diagnosed with female factor infertility and couples with male factor infertility. Emotional abuse by the partner, including threat of divorce, was mentioned by all but two of the eight female FGD participants with diagnosed female infertility. The wives of men with diagnosed male infertility also reported abuse but this abuse generally stopped after the male factor diagnosis. One woman reported that she was abandoned by her partner immediately after they received the results of female factor infertility. Two women with female factor diagnosis said that they planned to leave their husbands 'to live alone and to never marry again'. Another woman had encouraged her partner to father children outside marriage, and offered to take care of such extramarital children.
None of the male partners of women with a diagnosed female infertility said that they had abandoned their wives but they referred to it in general terms. One man said: 'Once you know that the woman is the one with a problem, you cannot continue to live with her, and you have to separate'. Other men said that they were pressurized by family to abandon their wives; one man was threatened to be disowned by his family if he did not. Several men also said to be relieved 'to know they were normal' and added that this diagnosis had confirmed their suspicion.
Experiences with male factor infertility
Most FGD participants, women and men alike, admitted that they 'did not know that the man could be responsible for infertility', and in most cases, the woman had been blamed by her partner, his in-laws and the wider community. Several men had been 'shocked' by the male factor diagnosis.
None of the infertile men reported abuse or threats of divorce by their female partner. Instead, most of them felt that, despite the (4) 13 (4) ,0.001 Most of the time 200 (64) 80 (26) A few times/never 98 (31)) 214 (68) I don't know 0(0) 5 (2) Males of . . . 
A few times/never 1 (0) 7 (3) infertility, one should stick together and continue to love each other. One woman had been pressurized by her father to leave 'that useless man' after it was found that her husband was infertile. Both men and women agreed that a woman will rarely leave a man because of male factor infertility, although it does happen occasionally. One woman had asked for a divorce in court after finding out that her husband was infertile. One man thought that women might 'try their luck outside' instead of divorcing. One man with a diagnosed infertility problem said that 'knowing he has a problem' has stopped him from 'trying with other women'. Although a man can bring children in the household from another woman, a man cannot accept to raise a child from another man. In keeping with this, none of the FGD participants (male and female alike) could accept donor insemination as a possible treatment for male infertility. It was seen as adultery by some, others considered it as contrary to their religion and many disliked the fact of not knowing the 'father' and preferred to get a child from a relative or a friend (women) or to go for adoption (men). One woman told us in private that she got pregnant from a neighbour after she found out that her husband had a semen abnormality, but she pretended that the child was her husband's.
Discussion
The negative social implications of infertility that we observed in Rwanda seem similar to those observed in other developing countries in Asia and Africa. They are most likely the consequence of a low socio-economic status and a strong behavioural norm to reproduce (Dyer et al., 2002) . In Rwanda, as in other developing countries, women carry the largest burden of the suffering but the negative implications of infertility for men should not be underestimated. In our study, at the level of the community, the men suffered as much as the women, as has also been reported in South Africa and Bangladesh (Nahar et al., 2000; Dyer et al., 2004) . Some of the male FGD participants with a higher socio-economic status perceived themselves as being very useful to society despite their infertility, through their jobs and their ability to take care of family members. Furthermore, women with higher education or with a highly educated partner were less likely to report domestic violence. Lower levels of perceived stigma and infertility-related stress among infertile women with higher education was also noted in Ghana (Donkor and Sandall, 2007) .
This study showed that a gender-specific diagnosis can impact on the couples' relationship. Infertile women were more likely to face abuse or divorce than female partners of infertile men. In contrast, infertile men did not expect to be abandoned by their wives. This was also reported by Horbst in a study of infertile men in Mali (Horbst, 2010) . A study in Taiwan showed that wives with a diagnosed female infertility had higher levels of distress and marital and sexual dissatisfaction than either their husbands and wives with an infertile male partner (Lee et al., 2001) . Considering the negative consequences of a female factor diagnosis for women, the question arises whether it is ethical to offer gender-specific diagnosis without the possibility of effective treatment. This applies also to the diagnosis of male factor infertility in the face of which women could be enticed to look for a child outside marriage as was illustrated by the case of one study participant (Mariano, 2004) . On the other hand, increasing the awareness of male factor infertility has the potential of relieving the burden from women and motivating the men to seek care (Dhont et al., 2010a) . The men who participated in our research accepted the diagnosis of male infertility, often after an initial phase of disbelief, and in some cases, their behaviour changed towards less abuse of their partner and less extramarital sex.
Another interesting finding in this study is the overwhelmingly negative attitudes expressed by all participants towards donor insemination. This is in keeping with the findings from field research in Mali where women were open to insemination with the partners' gametes but not to insemination with donor sperm (Horbst, 2010) .
It has been documented before that religious beliefs shape perceptions of infertility and can offer consolation. Our findings indicate that Christian faith can also inspire certain infertile couples to stay with their partner and maintain a good relationship despite the childlessness. In Nigeria, the Charismatic Christian movement encourages husbands to shield their wives from the pressures of extended kin (Pearce, 1999) .
Problems with sexual functioning can be a cause of infertility, especially in the case of an erectile and/or ejaculation dysfunction in the male. However, since sexuality and reproduction are closely linked, it is more likely that infertility has consequences for the sexual functioning of a couple (Audu, 2002) . In Nigeria, sexual dysfunction was found to be common among infertile Nigerian women but there was no fertile control group (Audu, 2002) . A study in India found that sexual dysfunction gradually increased among infertile couples as the numbers of childless years increased (Nene et al., 2005) . In developed countries, infertility seems to have more of an impact on male than on female sexual functioning (Monga et al., 2004; Drosdzol and Skrzypulec, 2008) . In our study, infertility was associated with lower levels of sexual desire and sexual arousal among both men and women and with increased sexual coercion by the male partner.
When interpreting the findings of our study, a few limitations need to be considered. FGD participants often paint a picture of what is socially acceptable in a community rather than reporting their own true experiences, beliefs and opinions. This is especially the case for sensitive issues such as sexual behaviour. Furthermore, our results cannot be extrapolated to all infertile couples in Rwanda since the study population was a selection of urban couples willing to undergo infertility investigations.
In conclusion, we found that the psycho-social consequences suffered by infertile couple in Rwanda are severe and similar to those found in other resource-poor countries, that women carry the largest burden of suffering but that the negative repercussions are also considerable for men and that a diagnosis of female factor versus male factor infertility may have different consequences, especially for women. Access to and quality of infertility care in Rwanda should be improved to address these problems.
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